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Purpose and Objectives

Purpose: Provide an overview of how earned 
value (EV) supports cost and schedule 
performance management.
Objective - After this class you should 
understand:
– The EV measures*: BCWS, BCWP, ACWP
– The EV variances: SV, BV, CV
– How to use the EV measures and variances to 

understand what’s happening in your project
– Some of the pitfalls in EV

*Note:
BCWS is also called the Planned Value (PV)
BCWP is also called the Earned Value (EV)
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Earned Value provides Cost and Schedule
Performance Measurement.

So what does it provide?
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A Management Methodology

An integrated plan for work - its schedule, 
budget, and staffing requirements
Quantitative measure of accomplishment  
(Earned Value)
Quantitative reporting of cost, schedule, and 
technical status
Analysis of variances and forecasting of 
impact
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A Management Tool

Forces advanced, detailed planning
Provides an objectivity which is often difficult 
during the heat of the battle
Allows corrective action in time to prevent the 
“crisis” or to minimize the impact of the crisis
Improves ability to estimate completion costs 
and schedule variances by analysis of data 
and trends
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Why bother with 
Cost and Schedule Performance Measurement?
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Cost and Schedule Management Data

HOW MUCH:
(at any point in time)

It provides the ability to quantify the answers to the following 
questions and understand the variance between the answers

Budget
Variance

(BV)

When will this be zero?

Schedule
Variance

(SV)

Cost
Variance

(CV)
At Completion
Cost Variance

(ACV)

Budget at
Completion

(BAC)
1 Is Budgeted?

(BCWS)

2 Is Performed
(Earned)? (BCWP)

3 Is Actual Cost?
( ACWP)

4 Is Estimated at
Completion? (EAC)
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Definition of Performance Measurement 
Terms

BCWS (or PV) Budgeted Cost of Work 
Scheduled (or Planned Value) Work planned, baseline

BCWP (or EV) Budgeted Cost of Work 
Performed (or Earned Value)

Value of work accomplished or 
earned value

ACWP Actual Cost of Work Performed Actual costs of work 
accomplished

BAC Budget at Completion Sum of work planned for project

EAC Estimate at Completion Estimate of final cost of all work

ETC Estimate to Complete Estimate of effort “time now“ to 
complete

SV Schedule Variance Schedule Variance
(BCWP-BCWS)

CV Cost Variance Cost Variance
(BCWP-ACWP)

ACV At-Completion Variance At-Completion Variance
(BAC-EAC)

BV Budget Variance Budget Variance
(BCWS-ACWP)

DefinitionAcronym Term
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So how do you determine Earned Value on 
your project?
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What is earned value?

Earned Value (EV) =

BCWP =

For each piece of work you have performed …
sum of the value you budgeted for that work
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How do you determine earned value? 

Break the work into short-duration packages 
with planned values

Identify completion criteria for each package

Select the EV method for each package

Use the completion criteria and EV method to 
compute the BCWP
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Factors to consider when selecting 
earned value methods

Classification of effort

Size and duration of the work package

Existence of milestones
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Classification of effort

Three Kinds of Work

Discrete Work

Factored Work

Unassessable Work

Suggested Earned Value 
Methods

Equivalent Units
0-100
50-50 (or variant)
Interim Milestones

Apportioned Effort
Percent Complete

Level of Effort
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Earned Value Method Summary

Select the most objective Earned Value Method possible for measuring Work Package progress

Objectivity

Equivalent 
Units

0-100

50/50

Interim 
Milestone

Apportioned 
Effort

% Complete

Level of Effort

1

2

3

4

5

6

7

BCWP based on completed portion of a larger 
number of similar activities

BCWP earned on completion of work scheduled for 
completion within 1 accounting period

First portion of the BCWP (50% or less) earned at 
completion of “start” criteria, remainder at 
completion (usually for work that starts and ends 
in 2 consecutive accounting periods)

BCWP earned at objective milestones (usually for 
work spanning more than 2 consecutive 
accounting periods)

BCWP earned is prorated based on portion of 
BCWP earned for a related work package

BCWP earned based on subjective estimates (used 
only for work that cannot be measured more 
objectively)

BCWP earned based on passage of time (used only 
for work that is unassessable)

Software implementation
Hardware production
Large volume data processing
Desk top services (adds, 
moves, changes)

Outlines and agenda
Material purchases
Formal reviews

Short analyses
Prototypes
Formal tests

Long-term analyses
Requirements definition
Design

Project management
Delivery assurance
Configuration management
Database management

Long-term studies
Analyses

Coordination and interface
Help desk services

ExamplesUseMethod
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Equivalent Units Method

Earned value based on accomplishing a portion of the 
total population of units
Used in tasks like software implementation, hardware 
production, high volume data processing tasks
Precedence network is an automated tool for providing 
“scheduled” (S) and “performed” (P) in terms of 
equivalent units

Design/Code/Test
75 Modules

P        = S         X  
CUM CUM

Points Earned
Total Points  

Month

Budget

JAN MAYAPRMARFEB

100 100 150 200 200

BAC

750
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0-100 Method

Used when discrete activity takes place within one 
accounting period
The work package completion criteria must be clearly 
defined

Prototype 
Demonstration

Month

Budget

JAN

500

BAC

500
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50-50 Method

Build 1 Testing

Used when discrete work packages are less than three 
months in duration
The start and complete milestones must be objective and 
measurable
Weighting of start and complete milestones can vary (e.g., 
30-70), but start may not be more than 50

BAC

350

Month

Budget

JAN

175

FEB

175
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Interim Milestone Method

Used when discrete work packages exceed two months in 
duration
Each milestone should have a weighted percent of the 
total budget in relation to the planned resources
A milestone should be established for each month (if 
possible)
The milestones must be objective and product-oriented, 
i.e., milestones as opposed to arbitrary points in time

Month

Budget

JAN APRMARFEB

20 70 70 40

BAC

200

System Design

10% 20%35%35%
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Apportioned Effort Method

BCWS and BCWP are calculated by prorating against a 
related discrete effort
Example:
– QA review of Design, code, test results
– Estimated as 10% of related implementation costs

BCWS

JUN
JUL
AUG

Total

20
50
10

80

15
45
10

70

200
500
100

800

150
450
100

700

BCWP
Implementation 
Cost Account

Implementation 
Cost Account

QA Cost 
Account

QA Cost 
Account
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Percent Complete Method

Used for work packages spanning three or more months 
that do not have interim milestones
BCWP should be assessed as objectively as possible
Because of the subjective nature of this method, a 
maximum of 80% may be earned prior to package 
completion

Month

Budget

JAN APRMARFEB

150 185 250 200

BAC

785

Analysis Support
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Level of Effort (LOE) Method

Least desirable of all methods
BCWP earned based on passage of time
Used for work that cannot be defined nor measured (no 
milestones of any kind except start and stop)
Typically used for “management”
Method should be kept to an absolute minimum

Month

Budget

JAN MAYAPRMARFEB

100 100 150 200 200

BAC

1150

JULJUN

200200

Administrative
Support

Note: BCWP = BCWS every month
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Review

BCWS =

BCWP =

ACWP =

BAC =

EAC =
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Basic Parameters

Budget variance (BV) = BCWS - ACWP 
Schedule variance (SV) = BCWP - BCWS

Cost variance (CV) = BCWP - ACWP
(+ is favorable, - is unfavorable)

CV = BV + SV

Variances are neither good nor bad. They 
are data.
They should be used by managers to ask 
intelligent questions of their subordinates.
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How much was budgeted? 

JUL AUG SEP OCT NOV DEC
MO BCWS 1000 1000 1000 1000 1000 1000

CUM BCWS 1000 2000 3000 4000 5000 6000

BAC= ?

0

1000

2000

3000

4000

5000

6000

7000



Introduction to Earned Value, April 2008 25

GSFC

S
P
I

How much was spent? 

JUL AUG SEP OCT NOV DEC
MO BCWS 1000 1000 1000 1000 1000 1000

CUM BCWS 1000 2000 3000 4000 5000 6000

MO ACWP 800 900 1000 1000
CUM ACWP 800 1700 2700 3700

0

1000

2000

3000

4000

5000

6000

7000

BCWS= ?

BAC= 6000

ACWP= ?

BV= ?
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How much was accomplished? 

JUL AUG SEP OCT NOV DEC
MO BCWS 1000 1000 1000 1000 1000 1000

CUM BCWS 1000 2000 3000 4000 5000 6000

MO BCWP 1000 800 700 600
CUM BCWP 1000 1800 2500 3100

MO ACWP 800 900 1000 1000
CUM ACWP 800 1700 2700 3700

0

1000

2000

3000

4000

5000

6000

7000

BCWS= 4000

BAC= 6000

BCWP=  ? ACWP= 3700

BV= 300
CV=  ? SV=  ?
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How much are the variances?

BV

CV

SV

-1000

-800

-600

-400

-200

0

200

400

START JUL AUG SEP OCT

BV

CV

SV



Introduction to Earned Value, April 2008 28

GSFC

S
P
I

Which Variance Would You Want?

BCWS

ACWP

BCWP

BV

(CV)
(SV)

4
BCWS

BCWP

ACWP

(SV)

CV
BV

3

ACWP

BCWS

BCWP

(BV)

(SV)
(CV)

1
ACWP

BCWP

BCWS

(CV)

SV
(BV)

2

CV = BV + SV
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A Note About Technical Performance 
Measurement

Cost and schedule performance status is of little 
value unless the technical performance is acceptable
We need to track potential risks and verify technical 
assumptions or estimates behind the plan, such as
– Our productivity rate projections
– Product size estimates
– Product complexity estimates
– Product performance assumptions

We need to measure acceptability “as we go,” not at 
the end of the effort
– Trends in production rates
– Trends in performance
– Interim acceptability
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Performance Measurement is NOT ...

A replacement for good management

A replacement for good communication

A replacement for technical knowledge

A solution to project problems

Able to compensate for a poor plan
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Pitfalls in Using Performance Measurement

Sensitive to collection of “actuals” data
Measurement of progress is sensitive to selection of 
earned value method
Improper choice of variance thresholds may
– Keep you from seeing problems
– Create additional paper work for unimportant “glitches”

Failure to maintain the system will negate its value 
almost immediately
Cost/schedule performance measurement does not 
address
– Critical path status
– Product quality
– Technical performance (response time, throughput, 

capacity)
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Summary

Performance measurement education is essential at 
all levels
– Project
– Management
– Customer

Performance measurement implementation does not 
have to be expensive
Needs to be used in parallel with other project tools
– Critical path scheduling
– Quality standards/configuration management standards 

and procedures
– Modeling activities

Performance measurement provides a common 
management language for reviewing project status
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Questions?



Introduction to Earned Value, April 2008 34

GSFC

S
P
I

Acronyms

ACV – At-completion Cost Variance
ACWP – Actual Cost of Work Performed
BAC – Budget at Completion
BCWP – Budgeted Cost of Work Performed
BCWS – Budgeted Cost of Work Scheduled
BV – Budget Variance
CV – Cost Variance
EAC – Estimate at Completion
ETC – Estimate to Complete
EV – Earned Value (same as BCWP)
PV – Planned Value (same as BCWS)
SPI – Software Process Improvement
SV – Schedule Variance
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